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Overview of USGS ActivitiesOverview of USGS Activities

•• Study began in spring of 2004Study began in spring of 2004
•• Major objectives are to:Major objectives are to:

•• Quantify streamflow in the Walker BasinQuantify streamflow in the Walker Basin
•• Estimate ET from the lake and vegetationEstimate ET from the lake and vegetation
•• Develop an improved water budget for Walker Develop an improved water budget for Walker 

LakeLake
•• Develop capability to predict how changes in Develop capability to predict how changes in 

upstream water management will affect upstream water management will affect 
streamflow deliveries to Walker Lakestreamflow deliveries to Walker Lake



Overview of USGS Activities (cont)Overview of USGS Activities (cont)

•• Extensive data collectionExtensive data collection
•• SW network (19 stream gages, 4 lake gages)SW network (19 stream gages, 4 lake gages)
•• GW network(>200 wells)GW network(>200 wells)
•• ET network (11 stations)ET network (11 stations)
•• Aquifer tests, geophysicsAquifer tests, geophysics
•• Geochemical data Geochemical data 

•• Mapping: Bathymetry & Remote sensing Mapping: Bathymetry & Remote sensing 
((LidarLidar, imagery), imagery)



Walker Lake Water BudgetWalker Lake Water Budget

•• Summarized over 13Summarized over 13--year period of 1995year period of 1995-- 
2007.2007.
•• Uses actual year to year data for each component.Uses actual year to year data for each component.
•• Average lake area is 34,000 acres.Average lake area is 34,000 acres.

StorageE–GWSWPrecip Δ=++



Water Budget Water Budget -- PrecipitationPrecipitation

•• For 1995For 1995--2007, 2007, 
precipitation is precipitation is 
0.32 ft/yr0.32 ft/yr

•• 11,000 ac11,000 ac--ft/yrft/yr



Water Budget Water Budget –– Stream inflowStream inflow

•• 19951995--2007 2007 
117,000 ac117,000 ac--ft/yr.ft/yr.



Water Budget Water Budget -- evaporationevaporation



Water Budget Water Budget -- evaporationevaporation

•• 4.9 ft/yr4.9 ft/yr

•• For 1995For 1995--2007 2007 
167,000 ac167,000 ac--ft/yrft/yr



Water Budget Water Budget –– ΔΔ
 

storagestorage

•• Bathymetric survey Bathymetric survey 
was redone winter was redone winter 
2005.2005.

•• Used differential Used differential 
GPS, singleGPS, single--beam beam 
sonar. Measured sonar. Measured 
along 250 miles of along 250 miles of 
transects.transects.

•• For 1995For 1995--2007         2007         
--19,000 ac19,000 ac--ft/yr.ft/yr.



Water Budget Water Budget –– Ground waterGround water

•• Most difficult of all components to Most difficult of all components to 
independently estimate.independently estimate.

•• Could be solved as residual of water budget Could be solved as residual of water budget 
but then would incorporate all uncertainty.but then would incorporate all uncertainty.

•• Work is in progress and is too early to Work is in progress and is too early to 
estimate.estimate.

•• GW interacts dynamically with changing lake GW interacts dynamically with changing lake 
stage and is major component of integrated stage and is major component of integrated 
hydrologic model.hydrologic model.



1882 and 1882 and 
2005 2005 
shorelinesshorelines



Hydrograph for observation well two miles north of Walker Lake
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~95 ft decline since 
1882 (~0.75 ft/yr).

level of Walker Lake, 
March 2007



Hydrograph for observation well one mile east of Walker Lake
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~60 ft decline since 
1882 (~0.5 ft/yr).

level of Walker 
Lake, March 2007



Hydrograph for unused production well 4.5 miles south of 
Walker Lake
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~42 ft decline since 
1882 (~0.3 ft/yr).

level of Walker Lake, 
March 2007



Hydrograph for private well 0.4 miles west of Walker Lake
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~131 ft decline since 
1882 (~1.1 ft/yr).

level of Walker Lake, 
March 2007



Component (x1000 ac-ft/yr)
Walker River 117
Precipitation 11
GW >0

Inflow >127

Evaporation 167
Outflow 167

Lake storage 19
Storage Change 19

Residual <20

Walker Lake Water Budget* Walker Lake Water Budget* –– 
19951995--20072007

* Summary is provisional and subject to change



Integrated model objectivesIntegrated model objectives

•• Refine understanding of aquifers around Refine understanding of aquifers around 
Walker Lake and how lake, river, aquifers Walker Lake and how lake, river, aquifers 
interact. interact. 

•• Refine estimates of groundRefine estimates of ground--water discharge water discharge 
to Walker Lake.to Walker Lake.

•• Estimate how water deliveries to the Estimate how water deliveries to the 
Wabuska stream gage will effect lake levels Wabuska stream gage will effect lake levels 
and TDS concentrations in Walker Lake.and TDS concentrations in Walker Lake.



ApproachApproach

•• Construct GW/SW model using GSFLOW.Construct GW/SW model using GSFLOW.

•• Refine hydrogeologic understanding of GW Refine hydrogeologic understanding of GW 
system and interactions with SW systems.system and interactions with SW systems.

•• Assess the effects of water management Assess the effects of water management 
alternatives on Walker Lakealternatives on Walker Lake--levels and TDS.levels and TDS.



Completed productsCompleted products

•• http://nevada.usgs.gov/http://nevada.usgs.gov/ 
walker/walker/

•• Walker Project Fact Walker Project Fact 
SheetSheet

•• Bathymetry of Walker Bathymetry of Walker 
LakeLake

•• Precipitation estimates Precipitation estimates 
(NWRA journal v. 4, no. (NWRA journal v. 4, no. 
2)2)

http://nevada.usgs.gov/walker/
http://nevada.usgs.gov/walker/


Products nearing completionProducts nearing completion

•• Evapotranspiration in the Lower Walker River Evapotranspiration in the Lower Walker River 
Basin (publication around 9/2008).Basin (publication around 9/2008).

•• Hydrologic Setting and Conceptual Hydrologic Setting and Conceptual 
Hydrologic Model of the Lower Walker River Hydrologic Model of the Lower Walker River 
Basin (publication around 12/2008).Basin (publication around 12/2008).



Future productsFuture products

•• Water Budget of Walker Lake (publication by Water Budget of Walker Lake (publication by 
9/2009).9/2009).

•• Journal article on GW/SW interactions in a Journal article on GW/SW interactions in a 
terminal lake (10/2010).terminal lake (10/2010).

•• Simulation of the Lower Walker River Basin Simulation of the Lower Walker River Basin 
Hydrologic System (10/2010). Hydrologic System (10/2010). 
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